ABSTRACT :The objective of this study was to determine the optimal dietary chelate of zinc and manganese on the growth performance, blood profile and carcass characteristic. A total number of 1050 unsexed quail chicks aged 7 days and averaged 23.7g body weight were divided randomly into five groups (210 birds each), each group was subdivided into three replicates, each with 70 birds. Birds were kept under the same administrative, healthy and environmental conditions The five treatment groups were fed as follows: The 1st group of birds was fed basal diet and served as control (T1), birds of the 2nd and 3rd groups were fed the same basal diet supplemented with 100 mg zinc tryptophan chelate (T2) and 100 mg zinc proteinate chelate (T3). While birds from the 4th and 5th groups were fed the same diets of control diet supplemented with 100 mg manganese tryptophan chelate (T4) and100 mg manganese proteinate chelate (T5). Feed and water were provided ad libitum throughout the experimental period. The trial lasted 5 weeks. The results indicated that body weight gain and feed conversion coefficient were influenced by supplemental levels of zinc and manganese proteinate chelates, the hemoglobin concentration, packed cell volume and white blood cell were significantly higher in groups T3 and T5. Total cholesterol level, LDL-cholestrol and glucose decreased in T3and T5 treatment ( Zn and Mn proteinate chelate). However, HDL-cholestrol level, Albumin, AST, ALT, ALP and calcium were significantly increase with chelated minerals treatments. The effect of treatment on the carcass traits and relative weight of the lymphoid organs were significantly increased. It is concluded that supplementing diets of Japanese quail with Mn and Zn chelate especially with protein had great influence on performance, blood profile and carcass characteristics as well as improved the immune response
INTRODUCTION
The Japanese quail (Coturnix coturnix japonica) is gaining popularity as alternate meat bird with better growth and egg production. Japanese quail besides being a premium meat producing bird, has also been recognized as a pilot research animal (Wilson ,1961) as it offers easy handling, low maintenance cost, rapid generation turn over and good reproductive performances. To meet the mineral requirement, zinc (Zn), copper (Cu) and manganese (Mn) are supplemented in poultry diets as an inorganic salts. But inorganic minerals tend to dissociate in the low pH environment of upper gastrointestinal tract, (Underwood and Shuttle 1999) . Chelated minerals can be utilized at a much lower concentration in the diet than the inorganic sources, without a negative impact on production performance. Higher bioavailability of proteinates and amino acid chelates (Wedekind and Baker 1990 , Wedekind , 1992 , Cao , 2000 has resulted in increased use of these forms of trace minerals in feeding of livestock and poultry. Abdallah, (2009) observed that chicks fed diets containing 100% organic minerals (Zn, Cu, Mn and Fe) had significantly higher body weight and better feed conversion compared with those fed inorganic minerals. Research on chelated mineral on the production performance of quail under practical feeding system is very few. So, this investigation was undertaken with the objectives of evaluating the effect of chelated trace minerals ( zinc or manganese tryptophan and protein chelates) on growth, feed conversion, carcass traits, blood biochemical of quails. Since most of the research work on chelated mineral feeding has been reported in broiler birds and not much reference is available for quail, so the discussion of this research paper is mainly based on broiler birds.
MATERIALS AND METHODS
The present study was carried out at Poultry Research Centre of the Poultry Production Department, Faculty of Agriculture (El-Shatby), Alexandria University, during the period from March to April, 2017. 2.1.chelated minerals source and preparation Chelated minerals under study (zinc and manganese chelated with tryptophan and proteinate ) were synthesized by mixing solution of 0.8 mole of zinc, 0.8 mole of manganese sulphate with 0.8 mole of tryptophan.
Zinc and manganese proteinate were prepared by mixing of zinc sulphate, manganese sulphate and protein in 1:2 ratio. The reaction was refluxed for two hours and then left overnight where the complexes were precipitated, and then filtered washed with distilled water and dried in vacuum desiccators over P4O10. The melting points of the complexes are over 300°C.zinc and manganese tryptophan, and proteinate chelates were digested and decomposed with aqua regia then zinc and manganese concentration were determined by by an atomic absorption Buchi (1974) 
birds and experimental design
A total number of 1050 unsexed quail chicks, aged 7days and averaged 23.7 g were used. They divided randomly into five treated groups (210 birds each). Each group was subdivided into 3 replicates, each with 70 birds. Birds were kept under the same administrative, hygiene and environmental conditions. The ingredients and calculated analysis of the experimental basal diet are illustrated in Table 1 . Diet was formulated to cover the nutrient requirements of quail chickens as exhorted by the NRC, (1994) . The basal diet consisted of 24.6% crude protein and 2902 kcal/ kg ME and the calcium level was 0.96 % from 1 to 6 weeks of age. The five treatment groups were fed as follows: zinc chelate-Mn chelate-blood profile-carcass traits-immune response
185
The 1st group of birds was fed basal diet and served as control (T1). Birds of the 2nd and 3rd groups were fed the same basal diet supplemented with 100 mg zinc tryptophan chelate (T2) and 100 mg zinc proteinate chelate (T3). birds of the 4th and 5th groups were fed the same diet supplemented with 100 mg manganese tryptophan chelate (T4) and100 mg manganese proteinate chelate (T5). Feed and water were provided ad libitum throughout the experimental period. The trial lasted 5 weeks.
housing and husbandry
Chicks were housed in breeding pens with fresh wood shavings; gas heater was used to provide the chicks with heat needed for brooding, in a well-ventilated open system and were kept under the same managerial, hygienic and environmental conditions. Ambient temperature was maintained at 33-35C during the 1st week and weekly decreased by 3 o C for the next three weeks. During the 5th and 6th weeks, temperature was maintained at 22-24 o C. The mean relative humidity during the broiler period was 66.7 %. A light schedule similar to commercial condition was used; from one day old until 7th day it was 23 h light, followed by 20 h of light from 8th day and through the experimental period until last period of experiment (8-42 days of age). 2.4. Data Collected 2.4.1. Data Collected For Quail's Performance: Individual live body weight, body weight gain, feed consumption and feed conversion ratio were weekly recorded during the experimental period, from two to six weeks of age.
blood collection and hematobiochemical analyses
At the end of the experimental period, nine fasted birds from each treatment were randomly taken. Blood samples, about 2 ml, were collected before slaughter from the wing vein under vacuum in clean tubes without anticoagulant, coagulated blood samples were centrifuged at 4000 rpm for 15 minutes and the clear serum was separated and stored in a deep freezer at -20 o C until biochemical analysis. A part of each sample was used to assess the hematological parameters including red blood cells count (RBCs), hemoglobin (Hb) concentration was measured according to Provan (2004) , packed corpuscular volume (PCV),white blood cells (WBCs) and its differential count according to Feldman (2000) . Serum glucose concentrations were measured by the (Trinder, 1969) Reitman and Frankel (1957) .Alkaline phosphatase (ALP) concentration was determined according to the colorimetric method of Bauer (1982) .Creatinine was assayed calorimetrically according to the method of Caraway (1963) . Uric acid was determined colorimetrically according to Majkic-Singh et al. (1981) .Serum calcium and inorganic phosphorus concentrations were determined according to Tietz (1986) . Plasma concentration of total triiodothyronine (T3) was assayed by radioimmunoassay technique using kit from Diagonostic Products Corporation, Los Angeles, USA. Activity of malondialdehyde (MDA) and total antioxidant capacity (TAC)in blood serum were also analyzed (Reactivos GPL, Barcelona, Spain).Serum Glutathione peroxidase were determined by calorimetric method of Levander et al. (1983) and serum superoxide dismutase (SOD) was determined by Biodiagnostic kit (Biodiagnositc Company, Dokki, Giza, Egypt), according to the method of Nishikimi et al. (1972) . 2.5. slaughter procedure At the end of the experimental period, nine fasted birds from each treatment were randomly taken for slaughter, fasted for 12 hours, individually weight and slaughtered to complete bleeding then carcass were manually eviscerated and weighed to the nearest one gram. Dressing percentage included relative weights of carcass and giblets (liver, kidney and heart)were also measured. Spleen, pancreas, liver, heart, gizzard, intestine and cecum were removed and weighed separately to the nearest (0.1 g). The length of intestine and cecum were measured to the nearest centimeter (cm.) 2.6. statistical analysis Data for all variables were subjected to analyses of variance (ANOVA) in order to assess the effect of i chelated trace minerals (zinc and manganese) of using the general linear models (GLM) procedure in SPSS® statistical software (SPSS, 2016) . Percentage data of the studied traits were transformed to arcsine before analysis, and significant differences among means were evaluated using Duncan multiple range test (Duncan, 1955) . The statistical treatment used was as follow:
Yij= The observation of the statistical measured. = The overall mean. Ti= The effect of treatment. eij= The experimental random error RESULTS AND DISCUSSION Live body weight Table 2 shows the effect of adding different chelates of organic zinc and manganese to broiler feed. Body weight showed significant improvement (p≤0.05) in treatment T3 and T5 (Zn and Mn proteinate chelate) in comparison with control Body weight gain Table 3 shows significant differences in weight gain between control T1 and T3, T5 treatments at the age of 42 days. They registered 198.02 gm and 199.10 gm, respectively. Table 4 shows that there was significant increase of (p≤0.05) in T3 and T5 where it registered 572.6 gm and 581.25 gm compared to T1 at 42 days Feed conversion efficiency Table 5 shows that feed conversion effeciency .at age of 42 was significantly increased (p≤0.05) in T2, T3, T4 and T5 at age of 35 days. The effect of supplementing Japanese quail with Zn and manganese chelate on Hb hemoglobin, packed cell volume PCV, red blood cells (RBC), white blood cell, Leucocyte, H/L ratio and monocyte were shown in tables (6and7). Hemoglobin level was significantly higher in groups T3 and T5 (Zn proteinate and Mn proteinate chelates) in comparison to control and other chelated groups. The increasing in hemoglobin among protein chelate supplementation could be attributed to its essentiality in erythropoietin. Zinc also plays a catalystic role in the activity of alfa-aminolevunilic acid dehydrogenase which is responsible for heme synthesis Aksu , ( 2010) . The increase in hemoglobin and PCV could be attributed to antioxidants characteristics of chelated protein and their ability to improve the synthesis, stability and activity of enzymes in the body (Tayeb and Qader,2012) . In this respect, Fawzy (2016) reported that hemoglobin concentration increased while heterophill to lymphocyte ratio( H/L) decreased with chelated minerals. The H/L ratio has been accepted as a reliable index of determining stress in poultry (Gross, and Siegel. 1983) . The better hematological parameters as observed in organic trace minerals may due to the fact that antagonism between metals can be avoided by using chelated form of these minerals Abdallah,(2009). Also, our results are in agreement with those reported by Ozturk-urek, (2001) who found that Zn, Mn, Fe, Cu, and Se trace elements are involved in the metabolic activities via mettalloenzyme which are essential for the antioxidant protection of chicken cells. Moreover, the organic trace minerals had some beneficial impact on immune system as well as in reduction of stress in the bird Wei, (2001) . Aksu et al. 2010 observed that Cu,Zn and Mn are important trace element for the development of the red blood cells. Also, when they used lower concentration of organically complexed minerals Cu,Zn,Mn in broiler diets instead of inorganic forms of these minerals didn't created a negative impact on hematological parameters. In the present study, the H/L ratio in the control group was higher than with zinc and manganese protein chelate, which may be attributed to the possible reduction of glucocorticoid secretion or higher IL-2 production Ghazi, (2012) .
Feed Consumption
Therefore, the supplementation of OTM (organic trace minerals) to broiler chicken's diet can have beneficial role in reducing oxidation stress, thereby improving the overall health status of chickens. As shown from Table (8), the addition of zinc and manganese chelate resulted in significant (p≤0.05) increase in blood plasma protein and calcium in comparison with control group. These significant increase (p≤0.05) may be attributed to the role of zinc in sex and steroid hormones synthesis and its action on the metabolism of sex steroids together with prostaglandins (Brawns and pentland (2007) . The increase in plasma protein as compared to control group may be attributed to the hormonal regulation of protein metabolism. For example growth hormone increase the synthesis of cellular protein glucocosteroids and increased break down of most tissue proteins metabolism Wilson, (1961) . In our study, a significant decrease in the level of total cholesterol Table (9) in the plasma was found in zinc and manganese proteinate chelate. Our results confirmed previous findings which proved the positive impact of zinc on lipid metabolism indices Herzig,(2009) proved that these was a significant decrease of plasma cholesterol on administration of high amount of zinc Aksu (2010) also reported the decrease of total and LDL, combined with the increase in HDL in chickens blood plasma, when the feed was supplemented with organic complexes of zinc, copper and manganese. However, Kucuk,(2008) did not confirm any significant changes in the concentration of total cholesterol triglycerides and glucose when supplementing 30 mg of zinc per kg of feed mixture The ALP level in the serum of zinc supplemented birds was found to be significantly different (p≤0.05) (Table10) from control. Idowu , (2011) also observed significant difference in the levels of ALP between control and zinc proteinate group with higher levels in zinc proteinate that due to zinc binding capacity of serum alkaline phosphate act as good indicator of zinc status. The increase in ALP level on zinc supplementation might be due to increase in corticosteroid hormone secretion epinephrine and nonepinephrine. (Al-doraji and Amein 2011). In contrast to this non significant level of serum ALP in organic fed groups was reported by (Parak and Strakova 2011 (a-b) in the same column indicate significant differences (P≤ 0.05) (T1) fed basal diet without any supplementation (control), (T2) basal diet +zinc tryptophane chelate (T3) basal diet + zinc proteinate chelate , (T4) basal diet+manganese tryptophane chelate , (T5) basal diet+manganese proteinate chelate. (a-b) in the same column indicate significant differences (P≤ 0.05) (T1) fed basal diet without any supplementation (control), (T2) basal diet +zinc tryptophane chelate (T3) basal diet + zinc proteinate chelate , (T4) basal diet+manganese tryptophane chelate , (T5) basal diet+manganese proteinate chelate. 
